Cholesterol and sphingomyelin syntheses are regulated independently in cultured human intestinal cells, CaCo-2: role of membrane cholesterol and sphingomyelin content.
There is a presumed association between cellular cholesterol and sphingomyelin metabolism. To study this relationship in the intestine, the activity of the rate controlling enzyme of sphingolipid synthesis, serine palmitoyltransferase (SPT), and the biosynthesis of long-chain bases were characterized in cultured human intestinal cells, CaCo-2. Cells were then incubated with substances known to alter cholesterol biosynthesis, and the effect of these mediators on SPT activity and long-chain base synthesis was determined and compared with their effects on HMG-CoA reductase activity and cholesterol synthesis. The polar sterol, 25-hydroxycholesterol, the squalene epoxide inhibitor, U18666A, and the inhibitor of HMG-CoA reductase, lovastatin, all significantly inhibited the synthesis of cholesterol without altering either SPT activity or long-chain base synthesis. Mevalonate, which increased cholesterol production 3-fold, also had no affect on SPT activity or sphingoid base synthesis. Serine, which significantly increased the synthesis of long-chain bases, did not alter cholesterol biosynthesis. Moreover, the suicide inhibitors of SPT, beta-chloroalanine and cycloserine, did not alter cholesterol synthesis while markedly decreasing long chain base synthesis. Cells were incubated with palmitic, oleic, linoleic, and eicosapentaenoic acids. Only palmitic acid, the preferred substrate for SPT, increased the production of long-chain bases. Both palmitic and oleic acids, however, increased the synthesis of cholesterol. Cells enriched in sphingomyelin had higher rates of synthesis of both cholesterol and long-chain bases compared to their controls. In contrast, cholesterol and long-chain base syntheses were significantly decreased in cells enriched in cholesterol. Control cells incubated with phospholipid liposomes alone had higher rates of synthesis of both lipids.(ABSTRACT TRUNCATED AT 250 WORDS)